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Temperature controls fish presence
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Temperature affec

S toxicity

Temperature affects acute mayfly
responses to elevated salinity:

implications for toxicity of
de-icing salts

road

John K. Jackson and David H. Funk
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Stroud Water Research Center, 970 Spencer Road, Avondale, PA 19311,

USA

- ® | cupida
© N. triangulifer

402 mg Cl°C!
o,
6000 N
® %,.,3
504 me Cl°C-! ™

3000 - “ ‘a‘% |

] ) E’P

2.8
%

\
0 | | AN
3 10 5 o M

Temperature



River & Stream Temperatures

Change in average temperature since 1990
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#) EnviroDIY sensor stations

e Conductivity

o Water Temperature
e Depth

e Dissolved Oxygen

Data selection and screening

e DRWI Sensor Network

e Summer data (June-September)
e Data from 2017 and/or 2018

e 50 sites selected




STE40M
STHOON
STICIN
ST20Nd
SOTNIWHN
SZddnd
SHOWDg +——
Sg€ddnd

£SN D20
SZo0nd
STANNd
Sowog
SINdHN
STYSNd
SONdHS
SZodNnd
STOMNd
STOdNd
StINdHS
S/0¥08 —
ZSN ¥dNH
2Sd oY
SLOWSK
SO0TOMDH

ZSW SIWYY
SEADMN
STHIMd
STOVSW +—
S/HEI
S8040d
SEDdMd
S9N
SZ20Nd
SZ17N
SEIHIN
SZOHIN
STOVIN
S9N
STUSW —

Marsh Ck

Red Clay Ck

Angelica Ck

Q
el
-
i’
(O
o
Q
Q
5
T
=
(O
Q
el
i
V)
-
Q
=
=
-
V)

IIIIIIIII....____=|:|__:|uL_]DL_JD[_JUL_J

O
oN

24

22

20

18

16

14
Punches Rn

(Do) 24melsadwa] Ajeq

50 sites of different size with varying land uses



Land use and stream temperature
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Forest area and stream temperature

b=-0.056; R*=0.38
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10% forested area yields a 0.5°C decrease



Urban Development and stream temperature

Open
development
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#&) EnviroDIY sensor stations

Sentinels of thermal stress in cold-water fisheries
15.5°C-18.8°C

Guidance for trout stocking locations
21°C-31°C




Hours/day exceeding Cold-Water Criteria
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Hours/day exceeding Stocking Temperature Criteria
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Temperature surges associated with storm
events in contrasting watersheds

« A temperature surge was defined as an
increase/decrease of >1.3°C over 15 minutes

« Assumed to persist until temperatures had reached
<1.3°C of the pre-surge temperature

Nelson and Palmer 2007; Utz et al. 2011



No evidence of temperature surge in most
forested and agricultural streams

Chestnut Run (66% ag.)
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Decreases in Temperate during Storm Flow



A total of 33 temperature surges registered in
Cobbs Creek (88% urban watershed)
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Increases in Temperate during Storm Flow



In summary

« Significant ‘cooling effects’ of forested watersheds on
stream temperatures at the large scale

« Exceedance of state criteria for Cold Water Fish by
many hours/days in multiple streams

 Contrasting patterns of stormflow on stream
temperatures depending on land use
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